Summary. The minimal effective daily oral dose of \g=a\-chlorohydrin in the male Sprague-Dawley rat to prevent fertilization in the female following mating was found to be 2\m=.\5 mg/kg/day. The time to take effect and the time of recovery after withdrawal decreased and increased, respectively, as the dose was increased. With doses of up to 10 mg/kg/day, the sterility could not be accounted for on the basis of changes in the histology or weight of the male reproductive organs or accessory glands. The motility of spermatozoa recovered from the female tract the morning after mating was inhibited and, although normal numbers were recovered from the uterus, very few had entered the oviducts. When semen was collected from the uterus of a female 3 to 4 hr after mating with a treated male and transferred directly into the ovarian bursa of an unmated female, the spermatozoa were capable of fertilization. Semen from untreated males, transferred in the same fashion, caused acceleration of egg transport in the oviducts which was not observed with the semen from treated males. Inhibition of sperm transport is assumed to be a major factor in prevention of fertilization and may, at least in part, be mediated through a change in the constituents of semen of treated males. The disparate effect on egg transport, implying effects on oviducal musculature, suggests the involvement of prostaglandins or similar smooth muscle stimulants in the mechanism.
INTRODUCTION
Previous studies of the antifertility action of a-chlorohydrin (3-chloro-l,2-propanediol, U-5897) have shownit tobe effective in preventing pregnancy in the female rat, guinea-pig and monkey when administered orally to their male coital partners (Ericsson & Baker, 1970; Kirton, Ericsson, Ray & Forbes, 1970) . Investigations into the mechanism by which this action is achieved have, however, been contradictory in their findings. Ericsson (1968) observed no effect on sperm motility and concluded that the effect was mediated through interference with the sperm oxygen supply or an accumulation of metabolic wastes rendering the spermatozoa infertile. Coppola (1969) Smojlik & Chang (1969) observed that the compound inhibited epididymal sperm motility in vitro and spermiogenesis. They concluded that the effect is exerted on the vascular system of the testis and epididymis probably by inhibition of an oxidation-reduction system. Ericsson & Connor (1969) , using similar doses, reported the development of lesions in the caput epididymidis leading to sperm blockage of the ductuli efferentes and testicular swelling.
The present authors feel that the mechanism of action at the minimal effective dose level can only be explained by study of events occurring at that dose level. The present report, therefore, concerns investigations of the mechan¬ ism of action of a-chlorohydrin with particular emphasis on the minimal effective antifertility dose level. Oral administration of 2-5 mg -chlorohydrin/kg/day or vehicle alone was then instituted. Females in pro-oestrus or oestrus were selected by vaginal lavage, and their receptivity was confirmed by lordosis in the presence of a test male. Beginning 1 week after treatment and continuing daily until sufficient numbers of animals had been gathered, such selected females were caged individually with a treated male. The pairs were observed until an ejaculation was obtained from the male. The female was immediately removed and the time noted. Between 3 to 4 hr after mating, the mated females were anaesthetized with ether and subjected to laparotomy to expose the uterine horns. Approxi¬ mately 0-5 ml isotonic saline maintained at 37°C was injected into each uterine horn, then aspirated and held at 37°C for 5 min before transfer to recipients. The incision in the donor rat was closed with silk suture (000 gauge) and the animal was allowed to recover. The recipient rats were selected in the same way as the donors, anaesthetized with Nembutal and two dorsolateral incisions were made to expose the oviducts. (Yanagimachi & Chang, 1961 (Table 2) . Table 4 . Although fertilization resulting from transfer of spermatozoa after control matings is low, illustrating the techni¬ cal difficulties involved, some fertilizations did result from transfer after matings with males receiving 2-5 mg/kg/day. A further difference between semen from control and treated males was the effect on the rate of tubai transport of eggs in the recipient females. A mean egg recovery of 2-2 in recipients of control semen was contrasted with 5-9 in recipients of semen from treated males. 
MATERIALS

DISCUSSION
The present investigations have established that a-chlorohydrin achieves its sterilizing activity at the minimal effective antifertility dose level by prevention of fertilization in the female following mating. The number of days of treatment required to achieve this effect suggests (a) that the accumulative level of the compound has to exceed a certain threshold and (b) that the effect is exerted beyond the testis level, e.g., at the level of the epididymis and/or secretions of the accessory glands. Prevention of fertilization is mediated through a change in sperm transport within the female reproductive tract, which can be correlated with sperm motility and also with a muscle-stimulating property of the semen.
The minimal effective daily oral antifertility dose of a-chlorohydrin in the male Sprague-Dawley rat was found to be 2-5 mg/kg/day. This contrasts with the finding of Ericsson & Baker (1970) that 6 to 7 mg/kg (2 mg/rat) were required on a daily basis in their colonies of Spartan and Upjohn rats. The discrepancy is probably attributable to strain differences.
The time elapsing between commencement of treatment and achievement of male sterility was found to be directly related to dose. With levels of up to 10 mg/kg/day, the sterility could not be accounted for on the basis of numbers of spermatozoa in the ejaculate, or by changes in the histology or weight of male reproductive organs or accessory glands. At 25 mg/kg/day, a-chlorohydrin was shown to have antispermatogenic effects which were probably mediated through the lesions in the epididymis as demonstrated by previous workers (Ericsson & Connor, 1969) . A tenfold separation between antispermatogenic effects and minimal effective dose level has, however, been demonstrated.
The correlation of antifertility effect with decrease in sperm motility in vivo is in direct contrast to previous results in vivo (Ericsson, 1968) but does sub¬ stantiate the results of studies in vitro (Coppola, 1969; Smojlik & Chang, 1969) . The decrease in sperm motility has been suggested as due to competition of a-chlorohydrin in epididymal phospholipid synthesis because of its structural similarity to glycerol (Coppola, 1969) . The results of more recent studies in which other competitors, in particular glycidol, have been shown to exert the same male-sterilizing activity (Ericsson & Youngdale, 1970) Blandau (1941 Blandau ( , 1945 (Nutting, 1969; Chang & Hunt, 1972) . Thus, the explanation for interference with sperm transport may be compounded of lack of both sperm and uterine motility. 
